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(54) SAFETY DETECTION TYPE CHEMICAL LIQUID SUPPLY APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To supply a chemical liquid 
stably, safely, and automatically by a method in which in 
an apparatus which supplies the chemical liquid to a 
chemical liquid using place, automatic ON-OFF valves 
are installed in a gas supply conduit and a chemical liquid 
delivery conduit respectively, and each valve is 
controlled on the basis of detected data by a gas 
pressure detecting means and a gas flow rate detecting 
means. 

SOLUTION: When a chemical liquid is supplied from a 
pressure conveyance delivery tank 1 A, ON-OFF 
automatic valves 13A, 15A of branch gas piping are 
opened with an automatic ON-OFF valve 43A of 
chemical liquid delivery piping 31 A and the automatic 
valve 51 of a common piping 37 closed, and the 
automatic ON-OFF valve 23A of gas release piping 21 A 
is closed, so that pressurization gas is supplied from a 
gas inlet 3 into the tank 1 A. The flow rate of delivery gas 
to be supplied into the tank 1A is measured by a gas 
flow meter 11 A, and the pressure of the pressurization gas is measured by a pressure gage 19A. 
When the pressure of the tank 1 reaches a set chemical liquid supply pressure, the valves 43A, 
51 are opened, and the supply is done from a chemical liquid supply port 39 to a chemical liquid 
using place. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Feeding gas is sent in through a gas supply duct from the source for feeding of gas in 
the tank for feeding which held the drug solution. In the drug solution feeder which supplied the 
drug solution to the drug solution activity part through the drug solution outgoing line from the 
tank for feeding with the pressure of the gas for feeding The quantity-of-gas-flow detection 
means for measuring the flow rate of the gas pressure detection means for measuring the 
pressure of the gas for feeding which flows the inside of the duct, and the gas for feeding is 
formed in said gas supply duct. And the insurance detection mold drug solution feeder 
characterized by constituting so that an automatic closing motion valve may be prepared in said 
gas supply duct and a drug solution outgoing line, respectively, said each automatic closing 
motion valve may be controlled based on the detection data based on said gas pressure 
detection means and a quantity-of-gas-flow detection means and drug solution supply may be 
controlled. 

[Claim 2] In an insurance detection mold drug solution feeder according to claim 1, as said 
automatic closing motion valve, while preparing the automatic closing motion valve of a normally 
closed mold in a gas supply duct at a serial The automatic closing motion valve of a normally 
open mold is prepared in gas-evolution piping branch from the halfway of a gas supply duct and a 
head is opened by whose atmospheric pressure. The insurance detection mold drug solution 
feeder which furthermore prepares the automatic closing motion valve of a normally closed mold 
into drug solution piping at a serial, and the pressure in the tank for feeding is released by 
atmospheric pressure at the time of power-source cutoff, and is characterized by suspending 
supply of a drug solution. 

[Claim 3] In claim 1 or an insurance detection mold drug solution feeder according to claim 2 
Said gas pressure detection means and the quantity-of-gas-flow detection means are equipped 
with the function which carries out automatic meter reading of gas pressure and the quantity of 
gas flow. An automatic-recording means to record automatically the gas pressure measurement 
data and quantity-of-gas-flow measurement data by which automatic meter reading was 
furthermore carried out with these detection means, A statistics processing means to calculate 
each average and variance from each measurement data recorded automatically, It has the 
comparison and an abnormality signal generation means to generate an abnormality signal when 
the difference between the absolute value of the difference between the average value and the 
newest measurement data and a variance crosses the range appointed beforehand. The 
insurance detection mold drug solution feeder characterized by constituting so that supply of a 
drug solution may be suspended with said abnormality signal. 

[Claim 4] In an insurance detection mold drug solution feeder according to claim 1 to 3 A means 
to ask for the volume of the space which is based on the last application-of-pressure pressure 
in the process which pressurizes the pressure in the tank for feeding from atmospheric pressure 
to a drug solution supply pressure in advance of drug solution supply initiation, and the 
integrated value of the quantity of gas flow for application of pressure in the process, and is not 
filled with the drug solution in the tank for feeding, A means to calculate a drug solution supply 
flow rate from the value which **(ed) the quantity-of-gas-flow value for application of pressure 
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with the application-of-pressure pressure value at the time of drug solution supply, It considers 
as the configuration which has a means to compute the drug solution amount of supply by 
integrating the drug solution supply flow rate. The insurance detection mold drug solution feeder 
characterized by making it stop supply of the drug solution from the tank for feeding just before 
the sum of the volume of said space in the tank for feeding and the drug solution amount of 
supply becomes equal to the content volume of the tank for feeding. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drug solution feeder for supplying the 
dangerous drug solution of a high grade at insurance into various kinds of production processes, 
such as a wafer washing process in semi-conductor manufacture. 
[0002] 

[Description of the Prior Art] In semi-conductor manufacture, it is harmful to the body or 
dangerous drug solutions, such as a sulfuric acid, a hydrochloric acid, ammonia, a nitric acid, and 
hydrogen peroxide solution, are used so much at the wafer washing process using a dangerous 
drug solution — corrosive is strong — in many cases. 

[0003] By the way, it is necessary to separate from a wafer the operator who contamination is a 
powerful enemy in the semi-conductor manufacture which forms a detailed pattern, therefore is 
a source of raising dust. Then, automating an activity is advanced from the former and the 
above-mentioned wafer washing process is also full-automatic-ized by current. And also about 
supply of the drug solution in a wafer washing process, the automatic supply which used the 
automatic drug solution feeder has spread widely. 

[0004] The deferment tank method which moves to a deferment tank the drug solution generally 
carried by tank lorry, and is supplied to the drug solution feeder in a wafer washing process 
through piping from the deferment tank, Although there are two kinds of methods with the 
exclusive container method replaced with another exclusive drug solution container with which it 
fills up with the drug solution if it supplies through piping from the drug solution container of the 
dedication filled up with the drug solution and the exclusive drug solution container becomes 
empty, these two methods are properly used according to drug solution consumption etc. 
[0005] Moreover, as a method for transporting the drug solution stored in a deferment tank or an 
exclusive container to the activity part, there are a method which uses a pump, and a method 
fed with the pressure of gas, such as high grade nitrogen gas. Although the fabrication cost of 
these deferment tanks and exclusive containers becomes cheap since the method which uses a 
pump pressurizes [ neither a deferment tank nor the exclusive container itself ] among these, 
inspection maintenance of a pump and repair cannot but be needed, therefore an operating ratio 
cannot but become low. Then, generally the feeding method by nitrogen gas etc. has spread 
widely. 
[0006] 

[Problem(s) to be Solved by the Invention] Automatic drug solution supply has spread about the 
dangerous drug solution used at the wafer washing process in the above semi-conductor 
manufactures. 

[0007] Since the opportunity for human being to do the direct control of the equipment generally 
decreased with progress of automation, it is impossible by the way, for human being to check 
insurance through actuation of equipment. However, in old automation, since there was no 
function replaced with such a safety check function, the time in which human being was doing 
the direct control came to be apprehensive about generating of the accident and disaster which 
were not able to be expected. 
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[0008] For example, when a drug solution is revealed from a drug solution charging line, by the 
drug solution feeder by which the former was automated, the safety practice is given so that a 
leak detector may operate and auto shutdown of the drug solution supply may be carried out, but 
a drug solution will continue being revealed, when a leak detector does not operate normally, or it 
is left with the condition that the leak detector stopped accidentally by maintenance and leakage 
is not able to be detected. 

[0009] Moreover, if a deferment tank and an exclusive container (these are only described as a 
drug solution tank below) come during drug solution supply in the sky Although it is usually 
constituted so that the drug solution in a drug solution tank may detect having been transposed 
to the gas for feeding and may change it to a spare drug solution tank automatically by the 
electrostatic-capacity sensor formed in the drug solution charging line of a drug solution tank 
When it cannot be detected by malfunction of an electrostatic-capacity sensor etc. that the 
drug solution tank became empty, so much [ the gas for feeding ] from a drug solution feed 
hopper, a drug solution serves as a droplet, it disperses in connection with the blowdown and 
this, and there is a possibility of making surrounding equipment corroding as a result, or doing 
harm to the body. 

[0010] Furthermore, although a halt of drug solution supply is performed in the conventional 
automatic drug solution feeder by controlling closing motion of a bulb based on the demand 
signal from a wafer washing station side In order to detect termination of drug solution supply, 
when the oiHevel level indicator prepared in the drug solution receiver by the side of a wafer 
washing station is out of order, termination of drug solution supply cannot be detected, a demand 
signal will continue being outputted, therefore it becomes impossible to suspend drug solution 
supply. In this case, since the drug solution with which it was supplied superfluously and 
overflowed from the drug solution receiver is constituted so that it may generally flow into a 
waste fluid processing facility as waste fluid through overflow piping, usually it does not happen 
that they are risk, such as drug solution leakage. Since useless expense — a drug solution is not 
only consumed vainly, but waste fluid processing cost is needed — will consume a drug solution 
so much out of a schedule in addition in this case to start, deviation arises on a drug solution 
supply schedule, and it stops however, suspending operation halfway. 

[001 1] When a terminate signal was not outputted from an oil-level level indicator in the defined 
time amount as a policy for lessening drug solution overflow by the above abnormalities in an oil- 
level level indicator, the time-out function to suspend drug solution supply compulsorily was 
prepared, but since the time setting which is generous compared with time amount required for 
actual drug solution supply in this time-out function was needed, it was difficult to prevent 
overflow certainly. For example, although time-out time amount needs to foresee at least 10 
times [ in the case of supplying one set ] as many time amount as this when a drug solution may 
be simultaneously supplied to ten places from one set of an automatic chemical supply system, 
generally supply ****** is also performed to 30 or more places from one set of an automatic 
chemical supply system, supply-flow-rate lowering according to the failure of pressure of feeding 
gas, clogging of a barrier filter, etc. in setting out of not only it but time-out time amount — 
taking into consideration — allowances — it is necessary to give — therefore, time-out time 
amount — remarkable — long — not carrying out — - it is the actual condition which it does not 
obtain, therefore cannot be said to be the effective approach as overflow preventive measures. 
[0012] It originates in the "risk detection mold safety practice" assumed that the trouble in the 
drug solution feeder by which these former was automated is safe when risk is detected in 
various detectors and risk is not detected as a safety practice of this conventional kind of drug 
solution feeder having been applied. 

[0013] That is, it is considered that it is also undetectable with sensibility lowering of a detector 
etc. even if it needs the check of the detector operating normally originally even when risk is 
detected in a risk detection mold safety practice since the probability for risk to occur in 
practice is remarkably low, and risk has occurred. Therefore, in the case of a risk detection mold 
safety practice, it is needed for human being to always check insurance by actuation of 
equipment etc. However, in the automated drug solution feeder, since human being was 
unnecessary to actuation of equipment, human being could not operate equipment, and insurance 
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could not be checked, therefore the above troubles had occurred. 
[0014] Then, in the automated automatic chemical supply system, it replaces with the 
conventional risk detection mold safety practice, and insurance is always detected automatically, 
and when it becomes impossible to detect insurance, the "insurance detection mold safety 
practice" which always checks insurance by carrying out the emergency shut down of the 
equipment automatically etc. is considered to be indispensable. Although the detector which 
detects the insurance itself does not exist so that a dictionary may be known also from being 
defined as "There being no risk with insurance", an insurance detection mold safety practice is 
realizable by enabling it to detect automatically that the present situation is "the same also in 
when" from the safety check by the conventional human being having been made according to a 
"peaceful and quiet" check. 

[0015] Although it is possible to detect automatically that drug solution supply is "the same also 
in when" also in the drug solution feeder by which the former was automated if it enables it to 
measure the supply flow rate of a drug solution using a liquid flowmeter with a high precision The 
actual condition is that the insurance detection mold safety practice which does not yet realize 
the practical liquid flowmeter which can measure a corrosive high drug solution over the large 
flow rate range to high degree of accuracy, therefore detects that it is "the same also in when" 
using such a liquid flowmeter was not realized. 

[0016] This invention was made against the background of the above situation, is replaced with a 
risk detection mold safety practice, realizes an insurance detection mold safety practice in an 
automatic chemical supply system, and solves the trouble of the conventional automatic 
chemical supply system by this, and it is stabilized and aims at offering the automatic chemical 
supply system which can carry out automatic supply of the drug solution safely. 
[0017] 

[Means for Solving the Problem] As a method which transports a drug solution to the activity 
part from a deferment tank or an exclusive container in the wafer washing process in semi- 
conductor manufacture etc. as already stated, the method fed with the pressure of the gas for 
feeding, such as high grade nitrogen gas, is applied widely. And in the drug solution supply by 
such gas feeding method, even if this invention person etc. did not measure the flow rate of a 
drug solution directly, he noted that it was possible to calculate a drug solution flow rate and the 
drug solution amount of supply from the flow rate of the gas for feeding and pressure which are 
made to flow into a deferment tank or an exclusive container. That is, this invention is made to 
realize an insurance detection mold safety practice by measuring the flow rate of the gas for 
feeding and the drug solution flow rate from a pressure, and the drug solution amount of supply 
on the assumption that the drug solution supply by the gas feeding method. 
[0018] Invention of claim 1 specifically sends in feeding gas through a gas supply duct from the 
source for feeding of gas in the tank for feeding which held the drug solution. In the drug solution 
feeder which supplied the drug solution to the drug solution activity part through the drug 
solution outgoing line from the tank for feeding with the pressure of the gas for feeding The 
quantity-of-gas-flow detection means for measuring the flow rate of the gas pressure detection 
means for measuring the pressure of the gas for feeding which flows the inside of the duct, and 
the gas for feeding is formed in said gas supply duct. And it is characterized by constituting so 
that an automatic closing motion valve may be prepared in said gas supply duct and a drug 
solution outgoing line, respectively, said each automatic closing motion valve may be controlled 
based on the detection data based on said gas pressure detection means and a quantity-of-gas- 
flow detection means and drug solution supply may be controlled. 

[0019] Moreover, in an insurance detection mold drug solution feeder according to claim 1, as 
said automatic closing motion valve, while invention of claim 2 prepares the automatic closing 
motion valve of a normally closed mold in a gas supply duct at a serial The automatic closing 
motion valve of a normally open mold is prepared in gas-evolution piping branch from the halfway 
of a gas supply duct and a head is opened by whose atmospheric pressure. It is characterized by 
preparing the automatic closing motion valve of a normally closed mold into drug solution piping 
furthermore at a serial, and for the pressure in the tank for feeding being released by 
atmospheric pressure at the time of power-source cutoff, and suspending supply of a drug 
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solution. 

[0020] Furthermore, invention of claim 3 is set to claim 1 or an insurance detection mold drug 
solution feeder according to claim 2. Said gas pressure detection means and the quantity-of- 
gas-flow detection means are equipped with the function which carries out automatic meter 
reading of gas pressure and the quantity of gas flow. An automatic-recording means to record 
automatically the gas pressure measurement data and quantity-of-gas-flow measurement data 
by which automatic meter reading was furthermore carried out with these detection means, A 
statistics processing means to calculate each average and variance from each measurement 
data recorded automatically, When the difference between the absolute value of the difference 
between the average value and the newest measurement data and a variance crosses the range 
appointed beforehand, it has the comparison and an abnormality signal generation means to 
generate an abnormality signal, and it is ** characterized by constituting so that supply of a drug 
solution may be suspended with said abnormality signal. 

[0021] And invention of claim 4 is set again to an insurance detection mold drug solution feeder 
according to claim 1 to 3. A means to ask for the volume of the space which is based on the last 
application-of-pressure pressure in the process which pressurizes the pressure in the tank for 
feeding from atmospheric pressure to a drug solution supply pressure in advance of drug solution 
supply initiation, and the integrated value of the quantity of gas flow for application of pressure 
in the process, and is not filled with the drug solution in the tank for feeding, A means to 
calculate a drug solution supply flow rate from the value which **(ed) the quantity-of-gas-flow 
value for application of pressure with the application-of-pressure pressure value at the time of 
drug solution supply, It is characterized by making it stop supply of the drug solution from the 
tank for feeding, just before it considers as the configuration which has a means to compute the 
drug solution amount of supply by integrating the drug solution supply flow rate and the sum of 
the volume of said space in the tank for feeding and the drug solution amount of supply becomes 
equal to the content volume of the tank for feeding. 
[0022] 

[Embodiment of the Invention] 
[0023] 

[Example] The drug solution feeder of one example of this invention is shown in drawing 1 . 
[0024] In drawing 1 , two tanks 1A and 1B for feeding all hold the drug solution, are for turning a 
drug solution to an activity part with the pressure of the gas for feeding, such as high grade 
nitrogen gas, and feeding, and are equivalent to the exclusive container in the above-mentioned 
exclusive container method. The gas for feeding from the source for feeding of gas which does 
not illustrate these tanks 1 A and 1B for feeding is sent in through common gas piping 5A, the 
branching gas piping 5B and 5C, and the gas piping connectors 7A and 7B from a gas inlet 3. 
Here, common gas piping 5A and the branching gas piping 5B and 5C constitute the gas supply 
duct 6. The pressure regulator 9 and the pressure gage 10 are formed in common gas piping 5A 
towards the branching part of the branching gas piping 5B and 5C at the order from the gas inlet 
3. Moreover, gas pressure a total of 19 A as a gas pressure detection means for detecting the 
pressure of gas flowmeter 1 1 A as a quantity-of-gas-flow detection means for detecting the flow 
rate of the gas for feeding towards gas piping connector 7A from the common gas piping 5A side, 
the automatic closing motion valves 1 3A and 1 5A for gas, gas-filter 1 7A, and the gas for feeding 
in one branching gas piping 5B is prepared in the order. And similarly gas flowmeter 1 1 B as a 
quantity-of-gas-flow detection means, the automatic closing motion valves 13B and 15B for gas, 
gas-filter 17B, and gas pressure a total of 19 B as a gas pressure detection means are prepared 
in branching gas piping 5C of another side towards gas piping connector 7B again at the order 
from the common gas piping 5A side, in addition, as automatic closing motion valves 13A and 
13B for gas A closed state is always [ common ] including the time of the automatic closing 
motion valve OFF of a normally closed mold, i.e., a power source, maintained. The closing motion 
valve opened by the valve disconnection command signal is used, on the other hand, as 
automatic closing motion valves 15A and 15B for gas, an open condition is always [ common ] 
including the time of the automatic closing motion valve OFF of a normally open mold, i.e., a 
power source, maintained, and the closing motion valve by which a closedown is carried out with 
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a valve closedown command signal is used. 

[0025] Furthermore from the middle location of gas pressure a total of 19 A, and gas piping 
connector 7A in said branch-line 5B ? gas-evolution piping 21 A has branched, and this gas- 
evolution piping 21 A is led to atmospheric pressure clear aperture 25A opened into atmospheric 
pressure through automatic closing motion valve 23A of a normally open mold. On the other hand 
between gas pressure a total of 19 B, and gas piping connector 7B in branch-line 5C, gas- 
evolution piping 21 B is connected, and this gas-evolution piping 21 B is led to atmospheric 
pressure clear aperture 25B through automatic closing motion valve 23B of a normally open 
mold. 

[0026] Into said tank 1for feeding A, and 1B, the drug solution pumping tubing 27A and 27B is 
inserted to the tank pars basilaris ossis occipitalis, respectively, and these drug solution pumping 
tubing 27A and 27B is connected to the drug solution send piping 31 A and 31 B through the drug 
solution connectors 29A and 29B, respectively. These drug solution send piping 31 A and 31 B 
branches to the branch lines 35A and 35B of a couple, after gathering in the set piping section 
33. It gathers for the common piping 37 further again, and is led to the drug solution feed hopper 
39. These drug solution send piping 31 A and 31 B, the set piping section 33, branch lines 35A and 
35B, and the common piping 37 The drug solution outgoing line 40 for supplying a drug solution 
to the activity part consists of drug solution tanks 1A and 1B. And empty detector 41 A and 
automatic closing motion valve 43A for drug solutions of a normally closed mold are prepared in 
one drug solution send piping 31 A in this drug solution outgoing line 40 sequentially from [ that ] 
the drug solution tank 1A side, respectively, and empty detector 41 B and automatic closing 
motion valve 43B for drug solutions of a normally closed mold are prepared also in drug solution 
send piping 31 B of another side sequentially from [ that ] the drug solution tank 1B side, 
respectively. It uses that the capacitance of the duct crossing direction changes the inside of 
drug solution send piping 31 A and 31 B in the condition that the condition that the liquid is 
flowing, and the gas are flowing, as empty detectors 41 A and 41 B here etc. What was constituted 
so that it might detect having changed into the condition that the drug solution tanks 1A or 1B 
become empty, and the gas for feeding flows the inside of drug solution send piping 31 A and 31 B 
can be used from the condition that the drug solution is flowing the inside of drug solution send 
piping 31 A and 31 B. 

[0027] Manual closing motion valve 45for drug solutions A, drug solution filter 47A, and manual 
closing motion valve 49A for drug solutions are prepared in one [ further ] branch-line 35A at 
the order, and manual closing motion valve 45for drug solutions B, drug solution filter 47B, and 
manual closing motion valve 49B for drug solutions are prepared also in branch-line 35B of 
another side at the order. And the automatic closing motion valve 51 for drug solutions of a 
normally closed mold is formed in the common piping 37 again. 

[0028] Each above-mentioned automatic closing motion valves 13A, 13B, 15A, 15B, 23A, and 
23B for gas and each automatic closing motion valves 43A, 43B, and 51 for drug solutions are 
controlled by the control unit 53 based on the data of the gas pressure measured by the gas 
flowmeters 11A and 1 1 B as gas pressure 10 [ a total of ] as a gas pressure detection means, 
19A and 19B, and a quantity-of-gas-flow detection means, and a quantity of gas flow. 
[0029] Moreover, in the drug solution feeder of the example shown in drawing 1 , it is detachable 
[ tanks ] to the drug solution send piping 31 A and 31 B with the drug solution connectors 29A 
and 29B while isolation of the tanks 1 A and 1B for feeding which hold a drug solution is enabled 
by the gas piping connectors 7A and 7B to the branching gas piping 5B and 5C, respectively. 
[0030] Next, actuation of the drug solution feeder of the example shown in drawing 1 and an 
operation are explained. 

[0031] In the initial state, as for the tanks 1A and 1B for feeding, the drug solution shall be 
poured in beforehand, and tank internal pressure shall serve as atmospheric pressure. And from 
this condition, tanks' [ one of the tanks for feeding ], one [ for example, ], tank 1for feeding B 
shall be made into a reserve, and a drug solution shall be supplied from tank 1for feeding A of 
another side. Namely, each of automatic closing motion valve 23B of the automatic closing 
motion valves 13B and 15B in branching gas piping 5C for sending the gas for application of 
pressure into spare tank 1B for feeding and gas-evolution piping 21 B considers as the closedown 
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condition. Moreover, automatic closing motion valve 43of drug solution send piping 31 B which 
sends out drug solution from tank 1for feeding B of the reserve B does not have the inflow of 
the gas to spare tank 1B for feeding as a closedown condition, either, and it is made for there to 
be no runoff of the drug solution from spare tank 1for feeding B. 

[0032] From the above-mentioned initial state, the automatic closing motion valve 51 of 
automatic closing motion valve 43A and the common piping 37 of near drug solution send piping 
31 A of tank 1A for feeding by the side of supply has been stopped. If the automatic closing 
motion valves 13A and 15A in branching gas piping 5B are opened and automatic closing motion 
valve 23of gas-evolution piping 21 A A is stopped on the other hand The gas for application of 
pressure, such as high grade nitrogen gas, is sent into tank 1 A for feeding through common gas 
piping 5A, branching gas piping 5B, and connector 7A from a gas inlet 3. Here, since the duct of 
the side which sends out a drug solution from tank 1for feeding A is closed by the automatic 
closing motion valves 43A and 51, the inside of tank 1A for feeding is pressurized by the gas for 
feeding which a drug solution does not flow out of tank 1for feeding A, and is sent into the tank 
1 A for feeding, and the pressure in tank 1 A for feeding rises to the pressure (drug solution 
supply pressure) set up with a pressure regulator 9. In this process, the pressure of the gas for 
feeding which the flow rate of the gas for feeding sent in in tank 1 A for feeding is measured by 
gas flowmeter 1 1 A, and is similarly sent in in tank 1 A for feeding is measured by pressure gage 
19A. 

[0033] If the pressure in tank 1A for feeding reaches the drug solution supply pressure set up 
with the pressure regulator 9, the automatic closing motion valves 43A and 51 of the side which 
sends out a drug solution from tank 1for feeding A will be opened. Since the manual closing 
motion valves 45A and 49A before and behind drug solution filter 47A are opened beforehand 
With the gas pressure applied to tank 1 A for feeding, the drug solution in the tank 1 A for feeding 
It is sent out to the drug solution feed hopper 39 through drug solution pumping tubing 27A, 
connector 29A, drug solution send piping 31 A, the set piping section 33, branch-line 35A, and the 
common piping 37, and drug solution activity parts, such as a wafer washing station of a semi- 
conductor manufacturing facility, are supplied. In addition, the flow rate of the gas for feeding 
sent in into such a drug solution send at tank 1 A for feeding and a pressure are measured by gas 
flowmeter 11A and pressure gage 19A, respectively. 

[0034] Moreover, what is necessary is in stopping the send of the drug solution from tank Ifor 
feeding A, to open automatic closing motion valve 23A by the side of a gas evolution, while 
closing closing and the automatic closing motion valves 13A and 15A by the side of gas sending 
for the automatic closing motion valves 43A and 51 of a drug solution sending area, and just to 
release the pressure in tank 1 A for feeding to atmospheric pressure. 

[0035] When tank 1 A for feeding changes into the condition near empty or empty on the other 
hand (the event of the drug solution residue in a tank turning into an amount near zero or zero 
can be known according to this invention so that it may mention later) (i.e., when the residue of 
the drug solution in tank 1 A for feeding changes into the condition near zero or zero) After 
returning the pressure in tank 1 A for feeding to atmospheric pressure like the time of the above- 
mentioned halt, Tank 1 A for feeding is exchanged for isolation and a tank [ finishing / another 
chemical feeding / suitably ] from Connectors 7A and 29A, or tank 1 A for feeding is transported 
to a proper part, and a chemical-feeding activity into a tank is done. Moreover, that what is 
necessary is to apply the gas pressure for feeding to spare tank 1B for feeding, and just to send 
out a drug solution from that tank 1for feeding B, also when tank 1 A for feeding becomes empty 
in this way [ while ], since what is necessary is just to carry out about the actuation in this case 
according to the case of one [ said ] tank 1 A for feeding, that explanation is omitted to supply a 
drug solution continuously. 

[0036] "Power-source OFF insurance mode" can perform the drug solution supply emergency 
stop in emergency by what the automatic closing motion valves 13A and 13B for gas are used as 
a normally closed mold at the above place, and the automatic closing motion valves 15A, 15B, 
23A, and 23B for gas are used as a normally open mold, and the drug solution automatic closing 
motion valves 43A, 43B, and 51 are further used as the normally closed mold for. As shown in 
"the safety practice and managed handbook" in semi-conductor manufacture (the Harada 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/1 1/29 



JP,2000-015082,A [DETAILED DESCRIPTION] 



7/11 K— i? 



********, 1993, rear rise company issuance), namely, "power-source OFF insurance mode" If it 
is the mode which drug solution supply is intercepted and equipment stops safely and a power 
source is intercepted in emergency in the case of this example when a power source is 
intercepted While the closedown of the automatic closing motion valves 13A and 13B of the 
normally closed mold of the duct to which the gas for application of pressure is sent is carried 
out to the tanks 1A and 1B for feeding by the power source OFF The automatic closing motion 
valves 1 5A, 1 5B, 23A, and 23B of a normally open mold are opened, since the gas which was 
pressurizing the tanks 1A and 1B for feeding is emitted from the gas-evolution openings 25A and 
25B, the inside of tank 1for feeding A and 1B serves as atmospheric pressure, and the operation 
which carries out gas feeding suspends a drug solution. Moreover, since the closedown of the 
automatic closing motion valves 43A, 43B, and 51 of the normally closed mold of a drug solution 
sending area is carried out altogether simultaneously, supply of a drug solution is suspended. 
Thus, the pressure in tank 1 for feeding A and 1B will be automatically opened by atmospheric 
pressure, and it will stop in the safe condition at the same time drug solution supply will be 
suspended automatically, if a power source is intercepted in emergency. 

[0037] Furthermore, in the equipment of the example of drawing 1 , the event of being able to 
carry out learning of the amount of the drug solution which existed in the tank first automatically 
in initiation of supply of the drug solution from the tanks 1A or 1B for feeding, and a tank being 
in empty or the condition near it during the drug solution supply from a tank is detectable. 
[0038] namely, from the condition that precede starting the drug solution supply from tank 1 A, 
and the pressure in tank 1 A for feeding is opened by atmospheric pressure As already stated, 
the automatic closing motion valves 13A and 15A of a gas supply line are opened. Automatic 
closing motion valve 23A of a gas-evolution duct Closing (however, automatic closing motion 
valvesA [ 43 ] and 51 of drug solution sending area maintain condition of having closed) **, In 
the process which heightens the pressure in tank 1 A for feeding from atmospheric pressure to a 
predetermined drug solution supply pressure where the send of a drug solution is stopped, the 
flow rate f and pressure p of the gas for feeding are measured by gas pressure total 1 9A and gas 
flowmeter 1 1 A. And inflow capacity F until the integrated value F of the flow rate f of the gas for 
feeding in this process, i.e., the gas pressure in tank 1A, reaches a drug solution supply pressure 
from atmospheric pressure, The final value P of the pressure P p, i.e., said measurement 
pressure, when the inside of tank 1A is fully pressurized and becomes a drug solution supply 
pressure content volume V0 of tank 1A for feeding for which it has asked beforehand from — 
the volume V of the drug solution which existed first in tank 1 A for feeding can be calculated by 
the following formula (1). 
[0039] 

V=V0- (F/P) — (1) 

Thus, since the volume of the drug solution which existed first in tank 1A for feeding is 
measurable based on measurement of a quantity of gas flow and gas pressure, generating of the 
situation which starts the drug solution supply actuation from an empty tank accidentally can be 
prevented beforehand. Furthermore, since the amount (drug solution amount of supply) of the 
drug solution sent out from tank 1for rolling A is measurable so that it may state below, the 
event of being in the condition near the event of a tank serving as empty or empty can be 
known. 

[0040] That is, the amount dc per minute time amount dt of the drug solution sent out from tank 
1for feeding A is dc=(f/p) dt from the pressure p measured by quantity-of-gas-flow f then 
measured by gas flowmeter 1 1A, and pressure gage 19A. — (2) 

It is come out and given. Here, since the amount C of a drug solution while [ whole ] the drug 
solution is sent out from tank 1for feeding A serves as an integral value of (2) types, it can 
measure the whole drug solution amount of supply C by continuing measuring quantity-of-gas- 
flow f and a pressure p during drug solution supply. 

[0041] However, gas pressure p generally supplied in tank 1 A for feeding throughout [ drug 
solution supply term ] Usually it is kept constant by operation of a pressure regulator 9, and the 
flow rate of the drug solution sent out from tank 1for feeding A throughout [ drug solution supply 
term ] is also fixed in many cases. In this case, the drug solution amount of supply C is C=(f/p) t, 
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using total time of a drug solution supply term throughout as t, since quantity-of-gas-flow f 
which flows gas flowmeter 1 1 A also becomes fixed. — (3) 
Be alike will be given. 

[0042] Thus, since the amount V of drug solutions which existed first in tank 1 A for feeding can 
be known as the drug solution amount of supply C can be known and already being stated, the 
event of approaching the event of tank 1 A for feeding becoming empty, at i.e., the event of being 
set to V~C=0, or it can be known. Therefore, what is necessary is to judge the event of tank 1A 
for feeding being in empty or the condition near it from these measurement values, and just to 
change the tank by the side of drug solution supply from tank 1for feeding A to spare tank 1B for 
feeding just before that. And when tank 1 A for feeding will be in empty or the condition near it in 
this way, by suspending supply of the drug solution from tank 1for feeding A, it can prevent 
effectively that the situation where a tank continues drug solution supply actuation by sky 
condition occurs. 

[0043] In addition, the above control action is realizable by giving the following functions to the 
control section 53. Namely, the control section 53 A means to ask for the volume of the space 
which is based on the last application-of-pressure pressure in the process which pressurizes the 
pressure in the tank for feeding from atmospheric pressure to a drug solution supply pressure in 
advance of drug solution supply initiation, and the integrated value of the quantity of gas flow for 
application of pressure in the process, and is not filled with the drug solution in the tank for 
feeding, A means to calculate a drug solution supply flow rate from the value which **(ed) the 
quantity-of-gas-flow value for application of pressure with the application-of-pressure pressure 
value at the time of drug solution supply, What is necessary is controlling each automatic closing 
motion valve and making it just stop supply of the drug solution from the tank for feeding, just 
before the sum of the volume of said space in the tank for feeding and the drug solution amount 
of supply becomes equal to the content volume of the tank for feeding as a configuration which 
has a means computing the drug solution amount of supply by integrating the drug solution 
supply flow rate. 

[0044] Here, when tank 1 A for feeding continues drug solution supply actuation by sky condition, 
the drug solution with which the gas for feeding remained in the blowdown and a duct so much 
may serve as a droplet from the drug solution feed hopper 39, and it may disperse rapidly, and 
equipment may be made to pollute, or it may be made to corrode, and may become dangerous 
also on the body. So, in the conventional general drug solution feeder, it is made to carry out 
learning of installing the empty detector (it being equivalent to the empty detectors 41 A and 41 B 
in the example of drawing 1 ) in the duct of a drug solution sending area, the empty detector 
having detected that the matter which flows the inside of a drug solution sending-area duct 
changed to the gas (gas for feeding) from the liquid (drug solution), and the inside of a tank 
having become empty. However, although the blowdown of the above drug solutions could not be 
prevented, without it being undetectable that the empty detector malfunctioned even in this 
case, and the inside of a tank became empty or the inside of a tank had not become reverse in 
the sky, the empty detecting signal was outputted accidentally, supply of a drug solution was 
stopped, and there was a possibility that the situation of checking productivity might occur, on 
the other hand, the example of this invention already described — as — the flow rate of the gas 
for feeding, and the measurement value of a pressure — being based — a tank — empty — 
carrying out — since learning of having changed into the condition near it can be carried out, the 
above problems by malfunction of an empty detector can be avoided, and the dependability of 
drug solution supply and safety can be raised. 

[0045] In addition, although the empty detectors 41 A and 41 B are formed in the duct of a drug 
solution sending area also in the example of this invention, the dependability and the safety of 
drug solution supply can be further raised by using together the empty detection in the tank by 
such empty detectors 41 A and 41 B, and the empty detection by the measurement value of the 
flow rating pressure of the above gas for feeding. 

[0046] In addition, by the above explanation, although the drug solution amount of supply of the 
drug solution supply term throughout from tank 1for feeding A shall be measured from the flow 
rate and pressure of the gas for feeding, depending on the case, the drug solution flowmeter or 
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the drug solution integrating flowmeter is formed in the duct of a drug solution sending area, and 
the drug solution amount of supply may be measured directly again. However, it is a passage as 
having already stated to calculate the amount of drug solutions in tank 1 A for feeding at the time 
of drug solution supply initiation by measurement of the pressure of the gas for feeding in the 
process which pressurizes the pressure in tank 1 A for feeding to a drug solution supply pressure 
by the gas for feeding in advance of drug solution supply initiation even in this case, and a flow 
rate. 

[0047] Furthermore, with the equipment of the example shown in drawing 1 , since the temporal 
response of a drug solution supply flow rate and the drug solution amount of supply by the 
present can be known during drug solution supply by measuring the flow rate of the gas for 
feeding, and a pressure, the situation of the present drug solution supply can distinguish whether 
it is ''the same also in when." Namely, since the amount of drug solutions and the drug solution 
consumption per unit time amount which are used in drug solution activity parts, such as a wafer 
washing station, each time are fixed in many cases, if the drug solution supply flow rate at each 
time and the amount of supply drug solutions are recorded automatically Since an average value 
and distribution can be known by the statistics processing, respectively, it can judge whether the 
situation of the drug solution supply in a present progressive is "the same also in when" from 
the difference between the measurement data of the drug solution supply in a present 
progressive, and those statistical datas. And when it is not "the same in when", it is thought that 
a certain abnormalities have occurred, in such a case, an abnormality signal can be generated 
there, a power source can be made to be able to intercept automatically with the abnormality 
signal, and the emergency shut down of the equipment can be carried out. By doing in this way, 
generating of disaster, such as drug solution leakage by the abnormalities of a drug solution 
feeder, can be prevented beforehand. 

[0048] A control unit 53 is made to perform above statistics processings and control here 
actually. Moreover, although above-mentioned explanation described that a drug solution supply 
flow rate at each time and the amount of supply drug solutions are recorded automatically, in 
actual statistics processing, the data from a gas pressure meter or a gas flowmeter can be used 
as it is, and the above control can be presented. 

[0049] Namely, while gas pressure total 19A as a gas pressure detection means and 19B 
consider as the configuration which has the function which carries out automatic meter reading 
of the gas pressure It considers as the configuration which has the function in which the gas 
flowmeters 11A and 1 1 B as a quantity-of-gas-flow detection means carry out automatic meter 
reading of the quantity of gas flow. Moreover, such gas pressure total 19A, 19B, gas flowmeters 
11 A and 1 1B, or a control device 53 considers as the configuration equipped with an automatic- 
recording means to record automatically the gas pressure measurement data by which automatic 
meter reading was carried out, and quantity-of-gas— flow measurement data. Furthermore, a 
control device 53 compares the difference between the absolute value of the difference between 
a statistics processing means calculate each average value and variance from each 
measurement data recorded automatically, and the average value and the newest measurement 
data (namely, measurement data in this time under drug solution supply which is carrying out the 
present progressive), and a variance, and when the difference crosses the range appointed 
beforehand, it considers as the configuration which has comparison and an abnormality signal- 
generation means of generating an abnormality signal. And what is necessary is to control a 
power source by the abnormality signal from the control unit 53, and just to make it intercept a 
power source. At the time of a power source OFF, each automatic closing motion valve performs 
original-state return actuation, as already stated, with "power-source OFF insurance mode", it 
consists of this example so that drug solution supply may be suspended by insurance, therefore 
insurance is made to suspend drug solution supply also at the time of the above abnormality 
signal generation. 

[0050] In addition, although carried out to carrying out the original-state return of each 
automatic closing motion valve, and stopping supply of a drug solution by setting a power source 
to OFF at the time of abnormality signal generation in the above explanation, depending on the 
case, each automatic closing motion valve may be controlled directly with the abnormality signal 
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at the time of abnormality signal generation, and you may constitute so that supply of a drug 
solution may be stopped. 

[0051] Since learning of time amount change of a drug solution supply flow rate, the amount of 
supply, etc. can be carried out according to the example of this invention as explained above, it 
can distinguish that the drug solution supply situation in this time is "the same also in when", 
i.e., drug solution supply is carried out by insurance, from these data processing with a control 
unit 53. That is, the above-mentioned "insurance detection mold safety practice" will be 
implemented. Furthermore, the maintenance information on equipment can also be acquired from 
aging over the long period of time of a drug solution supply flow rate — the clogging situation of 
the drug solution filters 47A and 47B can be distinguished. 

[0052] Although it is required by IC production line's consisting of repetitions of the same 
process generally, and advancing each process in the same possible situation to lessen 
dispersion in a product and to aim at improvement in the yield, since dispersion in a drug solution 
supply situation can be grasped, in the example of this invention, it will contribute to a 
productivity drive not a little. 

[0053] Moreover, as already stated, it sets to the conventional automatic drug solution feeder. A 
halt of drug solution supply is performed by controlling a bulb based on the demand signal from a 
wafer washing station side, i.e., the drug solution supply termination demand signal from the oil- 
level level indicator prepared in the drug solution receiver by the side of a wafer washing station. 
Therefore, although there is a problem which a drug solution receiver overflows at the time of 
abnormalities, such as failure of an oil-level level indicator, since the drug solution amount of 
supply can be measured and drug solution supply interruption can be controlled by the example 
of this invention to a drug solution feeder side, it is hard to produce the problem by overflow. 
Moreover, since the drug solution amount of supply till then is always grasped with the 
equipment of the example of this invention even when controlling to suspend supply of a drug 
solution using the demand signal from the oil-level level indicator prepared in the drug solution 
receiver of a wafer washing station as usual, when a drug solution is supplied superfluously unlike 
the condition "same also in when", it can be detected promptly and failure of an oil-level level 
indicator can be detected. 

[0054] In addition, although explained above supposing the case where one wafer washing station 
is connected to the drug solution feed hopper 39 Although the number of cases increases when 
two or more wafer washing stations are connected to the drug solution feed hopper 39 in 
juxtaposition and it consumes the drug solution of each other at random The condition which 
comes to supply only one wafer washing station a drug solution, or the condition of supplying the 
drug solution to two wafer washing stations is embraced. It can distinguish to how many wafer 
washing stations since a flow rate serves as a surely discrete value, it supplies the drug solution 
from data, such as a flow rate, and can know whether a drug solution supply situation is "the 
same also in when" according to the number. 

[0055] Furthermore, in the example shown in drawing 1 , the exfoliation of the chemical-resistant 
resin film by which coating is carried out to the nonconformity in tank 1for feeding A and 1B, for 
example, an inner surface, can be discovered at an early stage from the quantity of gas flow in 
an application-of-pressure process until the pressure in tank 1for feeding A before drug solution 
supply initiation and 1 B reaches a drug solution supply pressure from atmospheric pressure by 
the gas for feeding, and change of gas pressure. Namely, although it usually becomes a smooth 
curve, if exfoliation of the resin film has the gas pressure in an application-of-pressure process, 
and change of a quantity of gas flow and the tanks 1A and 1B for feeding will reach a value with 
a pressure, in being normal, in order that the exfoliation section may displace suddenly, as for a 
smooth curve, change of gas pressure or a quantity of gas flow does not become. Thus, if 
nonconformity is in the tanks 1A and 1B for feeding, since the gas pressure in an application-of- 
pressure process and the point of inflection of the differential value of a quantity of gas flow 
appear, it can distinguish that nonconformity arose easily. 
[0056] 

[Effect of the Invention] So that clearly from the above-mentioned explanation the drug solution 
feeder of this invention According to such equipment, by measuring the pressure of the gas for 
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feeding fundamentally sent into the tank for feeding for feeding a drug solution, and a flow rate, 
controlling each automatic closing motion valve based on the data, and trying suspending supply 
of a drug solution By always measuring the pressure of the gas for feeding, and the flow rate, the 
situation of the drug solution supply which is carrying out the present progressive has been 
grasped, and when it was not "the same in when", it became possible [ realizing an insurance 
detection mold safety practice ] for it to be able to distinguish from abnormalities and for supply 
of a drug solution to be suspended safely etc. 

[0057] Furthermore, according to the drug solution feeder of invention of claim 2, insurance can 
be made to suspend supply of a drug solution automatically at the time of urgent power-source 
cutoff. 

[0058] Further especially, according to the drug solution feeder of invention of claim 3, the 
condition of the drug solution supply which is carrying out the present progressive can 
distinguish whether it is "the same also in when", and supply of a drug solution can be promptly 
suspended at the time of abnormalities. 

[0059] Furthermore, according to the drug solution feeder of invention of claim 4, when the tank 
for feeding becomes empty, generating of the situation which continues drug solution supply 
actuation and scattering of the drug solution from a drug solution feed hopper produces also 
after that can be prevented beforehand. 



[Translation done.] 
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?«©«£ $rf*lh £ * 5 4 5 t L fc r t Sr #S i i" 5 t © 
[0 0 2 2] 
[0 0 2 3] 

[0 0 24] El 1 i-^5V^TZ:o©J±jigffi^ 1 A, 1 
B(4, ^i*tbt>SI»«riR»UT*i#, iSJNe*S*^^^ 

ffl^S^tas-ts. riitroiElffl^y^iA, ib 

AP 3i6>P)*ii^|aW5 A, M^Ef 5B, 5 

ipMot^s. #a^^ISt5A, ^ft^f 

fi-1 0^-?:©|iItcKtt^tiTV^o Sfc— *©^-il$^f^ 
gaff 5 B (C(4, 5 A©flf*»P>^^E»'3* 

^^7A-[^(4T, ff5*ffl*"^©«*Sr^tH-r5fci6© 
^^Sttfflff t Lt©^^Sit 1 1 A, #*fflg 
W#l 3A, 15A, ^7^/^17A, Elffl 

jtf^JE^fH 9A^ W |i|i(^H-bnTV^„ -t LT^ 
fcWw^tt^EffSCtt, PC<*a^E*ff5 
A©{|l]^b^E^3^^^ 7 B^lRUtt, ^f^it*^ 

m^aiuro^itiiniB, ^f^fflg»MPfl#i 

3B, 1 5B, ^7-f/V^l 7B, ^EMliifg 
i LT©^^JE73ffl 9B#*©J®|CtattbtL-CV3 0 
**i^fflS»IBPB#l 3 A, 13BtLTIt %ffl%L 

^fflv>b*vr*;!9, -*^^fflgtb^M#i 5A, 15 

B b L~04, %mm<DmfflW#, t^HSOFF 

T Kit $ 5 W Pfl#^ s ffl V ^ h tlX V ^ „ 
[0 0 2 5] $ tWfB^ttEf 5 B (Cfclt § ^f^BE^ 
Wrl 9 At^Efa*?^ 7 AfcO«fB©fi«a»fc 
(4, if^fttHEf 2 1 A^feStlttJt), ZtoXxtk. 
ttlE« : 2 1 A(4^P ? IS©gt!lllSP^#2 3A4r^Ut^5 
EE«t»^BilkSix5**t£EHiacP 2 5 A(^^TV^„ 
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-##ttEW 5 CK*3W-5#*ffi#W- 1 9 Bi^Ef 
[0 0 2 6] m1ZI±.mmP 1 A, 1BI*1IU1, ^ti 

^iijHKaa lw 2 7 a, 2 7b*^^^js»*-(?»a 

$ttTfci9, ~tLb<7?^fS»fctiLW2 7 A, 2 7BI4, 
*ivPiljlBS3*^^2 9A, 2 9BSr^LTSH([*5 
tH LIEU 3 1 A, 3 1 BKSBKSJl-C^i. Ztit><DM 
Wig <9 tti LEW 3 1 A, 3 1 B hMfc^EWSB 3 3 fc&V* 10 
T#^£;h/Ca»fc-;tf0>£SEEW3 5A, 3 5BCM 

n3 9Ci^t*sD, rtt&<0lgifcgS»>ttiLEW3 1 

A, 3 IB, ii-nEWnB 3 3 , 3>feEW 3 5 A, 3 5 

B, *Iif 3 7(1, IS^y^iA, 1 BRUSHES: 

-*<7»« 5 ffi LEW 3 1 Aid!*, 
4 1 A&^tfttmSoagfftfflaiMBMM 3 Atm®? 
V* 1 Aroffl,iJ^fc.-?:WjlI(C|S(tbH'C*5t), tfcffc^W 20 
SUSS D (HUE* 3 1 B(ct, **L-Wi/3Stftffi»4 1 B 
*3<t^F^o^ffl§»)WF^#4 3Bi5ii^y^ i 

4 1 A, 4 1 Bt LTfi, 3g*Kj£"9ttiLEW 3 1 A, 3 

Sr^Jffl LT, 9 tU LEW 3 1 A, 3 1 Brt£||f« 

flSffixTV^ttli/^ib, IS^y^lAlfclllB^ 
Motltl!)iiiLEf3 1A, 3 1Brt^i« 
#a*«6h.6*tlB t ft o 7c r t Ztklii-f 6 X b K*Wc Lfc 30 

[0 0 2 7] £ M-;fr<0#«SBW 3 5 AfcttJH(Effl# 
RbBin#4 5A, 1S7^;^4 7A > £ttffi¥tilMH 
#4 9A#-t©J®£Kttb;h/C*S!J, 4fcte*O^E 
f 3 5Bttitffl¥iHffl#4 5B, ^7^;U^4 

7 B, KJKffl#ftHH#4 9 B#-tOWfcBHtfclxTV^ 

10 0 2 8] 3 A, 13 

B, 15 A, 15B, 2 3 A, 2 3 BfcWItlg 40 

SBH#4 3A ) 43B, 5 1(4, *f*EE*fctti#®4: 
LTO^BEMlO, 19A, 1 9 B33<£t«f;*iSfEl: 

*ffl¥«fcU-CO^it»IH 1A, llBKiOtt* 

3 QflHpgcftS J: 5 UlfcoT^S. 
[0 0 2 9] * fcH 1 l^^^S*Jt^omft«^g 

tl€n^if3^^^7A, 7 BtCi^fetf^EW 
5B, 5C^LT§JffiL«rtgt ^tvStttt, XiK 
3^?29A, 2 9 B (C J;?) 31^31 Uffi LEW 3 1 50 
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A, 3 1 Bl'^-L^StLW^iftoTl/^o 
[0 0 3 0] 1 itt£tlZ^WvW(flM&&S. 

[oo 3 1] iijjKftffi-m, mmm?y? ia, ibii 

tfto-O^feroi-f £<, JErLT^O^fg^b, V^Tti 
^-^rojE&ffl*^, Mill-*©IIfffl^y^iB 
SrJHUSfcL, te*(OESffl?y^lA^f)^ftl&t 

stot-t-^o -rftfr*>, ^Hhoje&s*^ i b \zm 

BEffl^^Sriit)jitP7tfe0^te^EW5C(c*5(t5§ 
»BBPH#13B, 1 5B*Ji^^^ttSE« : 2 1 B«S 

tti LEW 3 1 B<Dg»MM#4 3BfcH±tt«i LT, 

[0032] ±5B©*«Btti8a»e>, (w&moffiasffl*^ 
* i A»«»ssiaai9fflLEW3 1 Aosfinn#4 3 

A*3J;t)«*aEW3 7 0gftHin#5 1 SrfflJtLfc* 
4, M^^Ef 5 BlCfcnt5g«]MF^#l 3 A, 15 
A*H*L, -*^ttWE*2 lAOa»HH#2 3 
ASrH±-ftitf, ^AP3*»f>**B*a*^*OiP 
J£ffl#xiS*I^Ef 5A, #fl£#*EW5B, a* 
7 A£»oT1E&1*:/^ 1 A{££9&*ax5o ~ 

ltHH#4 3A, 5 1 ^ioTPBCbJxTVS^b, 
l±m%?y? 1 A^^^jjfttfj-f-S- i(4ft<, 

jtsaxaffirt (|g«<«$j±*) *r-BElffl^y^iArt 

AlCioTf+PJ^tl, ifclSlL<E^ffl^>-^ 1 ArtiC 

trails. 

[0 0 3 3] J±mRl?>-? 1 ArtrojE*^j£^fggg|9 

ffl^>-^ 1 A^<bll?i££^ffit1ti|»SftWM#4 3 
A, 5 1 4rWWfc-f5„ ^^4 7 Aroir^<D^«i 
ffl#4 5A, 4 9 Att^fcM&^iX-tVS^k, ffiii 
ffl^>-^ 1 Aja»*.6>ii5^£E*K:J:!J-toffiaffl* 

^lArtOlS^ ^»^ttlLW2 7A, 3^^^ 
2 9 A, XttSI t) £±S LEW 3 1 A, ft-g-EWfflJ 3 3, ^ 
KEW 3 5 A, *»EW 3 7 Sr»o "THI&tfef&P 3 9 (C 

4 J ^-^3V^Tt, E^lffl^^^ 1 A(-iH9^n5J£3lffl 
^f^©«fc», ffi^tf-tft-eixtf l 1A, JI^H- 
1 9 Al-ioTfi-SiJSixSo 
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[0034] XltEMiafyfiAfrbtDmtiv&Vltl 
L Srflt Jh-T 5 (c fe fc o T tt, D W L«© gftHBM 

#4 3A, 5 1&MC, 9 &*■«!© g»l!B3 

#13A, l 5AfcHC5fc4:fcfc#;*ttfflflll©a«iH 

[0 0 3 5] -^EESHH^V:? 1 A#£'feL<tt£fc:iE 
<fc 5 J- £ ©»8 t «t fttf ? >^ rtHiR**ijS* t> L < (4 10 

*fciSv^*4:<c5B*j{S*rftiarfc#-eta) ten, ifrifi 

t5/5\ fc3^i4ifi:£©ffiFf^I±^;S?^ 1 Afc&iS 

fc-#©JEi£Jfl * ^ l A^icftofc t f t-ti^ttT 
SHRSrftJ&Ufcv^^-tH:, iHi©ffii£^ ^ 1 B 

&aiDtU-frfi&<, £©«£-©*flMi:o^-ctt, tfrfa— 20 

#©ffi£ffl*>'* lA©#&fcl!pCT?Tfc*.H:AV*a» 

[0 0 3 6] £Lh©J:;:*>k::j8VvT\ 
13A, 13B*ffKIiU *fc^ffllftllffl#l 
5 A, 15B, 2 3 A, 2 3B^iftU £fet-|g 
ffigftHH#4 3A, 4 3B, 5 1 LT*5 < 

F££*— Kj l-J:o"CfT?fc5 - t^-C*#5„ 1"ftfr 

(JSBfi^liiF, 1 9 9 3^ y77^X?±fffl J 30 
*3ft5J:5fc: r«KOFF5S^*-Kj fit, 

5*-K-C*t), r.ft»|0!©#fi\ 9Rftl$£mKtfX 
BrSfUxtf* ^©SBlOFFfCioTJBiffl*^ l 
A, lBldn£Effl^«rSlSffKottnS!rogttPin# 
13A, l 3BflSHJt£;h,5— # % »Bffi©e»HHi# 
15 A, 15B, 2 3 A, 2 3 B ^M^tlf, J±j£ffl 
^VMA, 1 B &})BI± LTV^fctf P 2 5 

A, 2 5 B^f>#ttH£tl-5fcft N mrkm?y? 1 A, 1 

S„ £fcNtt£Xifti£g ajUS«©ftfflS©giM#4 
3A, 43B, 5 l^TfflJh§tt5fc©, 8S«c©0t*& 

[0 0 3 7] £ feUl, 01 ©HJfe^lWgfgtCfcV^-tft, 
f±mm-¥^? iA*fcttiBa»fe©IHRo(W&©ll*&K: 
fofcoT, i^f^^rttc^ffiLTV^Ig^WlrSrg 
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+ fcfcV^T, ^ ^ ^ jjsffl t U < tt^tufcifiV « i ft 5 
BfrSSrtfcfcrf 3 - t *fC# 5» 
[0 0 3 8] f/^t, ?y^lAii^«I««*fl 

lf©i»WBB#l 3 A, 15AWy^fefflf 
S&© g UM'n# 2 3 A*rB C «I LHf&£ 0 ffl bffi© g 
M#4 3A, 5 1l4Wi:t«Ilr«o) T, M«© 
at5aL«rf|t±**fciWi-e£E^^^^ l Al*]©)±73 

jtf*ff2jtH 9 A, 1 lACioTElffl^ 

*©i«I:f tBE*pastHHI*ix5. ^LTr©jiS-e© 
£E3Sffl^O«*f ©SflMtF, «bt^yi?lAfi 

A^iF^ 1 Kftft%&\zMl£ZnTmmk 

^J±^tftofci:#©ff^Ps 1-ft^^iufEf+iJJI*p 
©S^ffiPfc, ^ft*ftTfc.5JEi£ffl^:? 1 A©I*I« 

fc»©?$4V£, ft©* (1) KioT*»5wi:i6S 

[0 0 3 9] 

V = V. - (F/P) - (1) 

^©ipl-LT, #*ffii;fc;tf;*ffi;fi©*hifflfc:£vvr, 

i±mM?>? i ArtKftWc#£LT^fc^?i£©ii£*£ 

ttttl&ttf^trHtt LT L£ 5 J; 5 ft*tg©f§££*^l- 

Srtf-jW-*- 5 w i a*tf # 5 fc ft , *^^#Sfcft5l*At> 
u < li^^ffiv^ffi tft5^*to4riis-ets. 
[0 0 4 0] JE§ffl^>-? l Ai»feai»»m* 

ti5S«©^/J^B#P H 1 dtS?)©idcll Z omz.it x 

mmvri iA-ew-a*H5^«*f tjE^tn 9 At 

d c= (f /p) d t - (2) 

19 W$tvCV'5ra©^©||?K©*Cf4 > (2) *©» 
^«tft5^b, l««tlc^ftf irffi^ip i:5r 

[0 04 1] ffi.u HRtttSHKftl&JIIIII'I'lcJav^T 

^>9tti$^3^©«*t>-S©*^^< N 
Ci4 

C= (f/p) t - (3) 

t <t o T x. h tl 6 r t K ft 5 „ 
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[0 04 2] z<D£.?tcLX. gffitit&ftcfcfcis:: & 
^ffl^^^ 1 Atf£\cfj: -fft*?^V-C = 0 i 

5 WE£ffl^>? 1 A^£t L<limiciavv|£t!i:& 10 
ofcR#&TjEi£ffl*^ 1 A^b©|g«©#t*££ffit-t- 

[0 04 3] ftib\ ^±<Dj; 5 ^ffiij«tl)^(4s ©JflfflS 5 

*&l-ftSCo TEE^ffl * > * rt ©EE* feWSffii* 

* TSWEEi- 5 iiS C £ tf 5 *»JnfflEE;*j t * ©il 

ft 5 *s t , mmfcrnm^is n 5 snmffi^tt-c-taEEji # 

^ftfcfc#f*fllJ*i: LT, J££ffl*^F*l©pfE£[?l5 

L < * 5 i£mr(c=g- g ttMffi#£ffl«p LTJEitJf 9 S 9 *» 

[0044] ::t\ ffifl^^lAKOtit'I 
«tt»»fPfcl«KLfc»d-KH:, Xft{Jtttn3 9*>&£E 30 

«*fcfcoTA#£fflffeLT, 8«Sr«asS*fcO, Jff 

~ T*t£*©-j&lHjft*^«i&SM^Ii3l?«at 9 ffi Ui© 
WfcfcStftffl* (Hl©**flKi3lt5S«aS4l 
A, 4iBl:ftSt5) SrBMtLTfcvvC, SRK%t>U 
LftlffKrtSrSEtiSftJfasjKft Gift) (E£ 

3. LA>L4«*6>, r<0«^-etS^US^R»f^L-C 40 

©M**5 J: u?£E^ ©fl-SMfrcSv ^ r * v * 
fc L ft (effiv vRffi t ft o fc r. b Sr*n#-r 5 ' d t & X 

0jSLT s 3Iy£#t*£©ffgitt, Sr£tt£fr±£-y:5r fc 50 
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[0 04 5] <e*sr. (omwvmMM-x: hMW.m 9 ffl u« 
©1?l&K:£tfcffl$§4 1 A, 4 1 BSrKtt-CV'S^, r© 

ip^tffl^4iA, 4iBias^y^rto^ffl 
t , tfrffi© £ 5 ftflEiiffl ©tl*j±* ottiMfc £ 5 

[0 0 4 6] fc*S4ifc, K±©iftBjT?«, JB£ffl*>^ 
l A^b©K«^«raf fc*Ht ff£ 

< tt|l«ailf**W-*:R»tT*sv^-C, 
Art©^4Sr*ft § C t (tgEtcsE-i/c tiit) tfeSo 

[0047] ^bic, mi\z.^&frz>nMM<vmwx> 

««ttl&*t*5V>T^^M*©^H«)^ft^J:tJ?a 
tiiboalHH^*— ^i:oaS*36»fe» ^.ftiifT+wMfttt 

■eta. ^lt rfljujfttiaicj x-ftv^-g-icii, {srb 

5 0 r©i5J--rsr.tlcj;oT, ^»*tSB©^ 
lc <t 5»«&ft if ©JJi»0»ife**j»tHfJh-f5 r t 
^T'#5©T-fo5„ 

[0048] :;t% ±kE©J;5 ftttf+^S^ffiy^ t % 
Sttte*LT*5< tjfi^fc^s, *^©^tt-*aaicfefco 

T(±, ^ffi^jW-^X^*tf-^b©x-^tr 

[0049] -ft£t>-h, tfxBjj&m^&tb VrXnU^ 
EM19A, 1 9B^ ^ffi*«raillH-«-*-5«* 

©^^*ttl 1 A, 1 1 B#^jt*ft61MH-JI+5 
iitttSMtL, *fc^tlb©^^J±^ftl 9 
A, 19B, ^fXlitH 1A, HBtKWfg 
15 345, g«]H-SiJ$tlfc^X£E^f+|pi|x-^, iJ*m 
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fftt, *©¥*&i[fc*«fOlHl9*-^.(r**3t)9W£ 
jiff LT^5^#M&*©ai$£T©tfjlT--*) i 

SiJfft^g 5 3 i>e.oH#«ftJ; 19 «i^lH«p$n-C« 
"«fcJ:5tC r«gOFF^*-Kj tiot, no 

f FBt i nnR##JS[ft!Kffnf^srfT4: o xmm 
[0050] fcfc#±©Rw-T?tta»flr-&*4i*fcWK 

«riMM«UTj|^0«|&S:f|tJl:**5J:5K«*bT 20 
[0 0 5 1] ^±ift?fl Lfc «t 5 lei, r ©^©USeW- 

(Dmmm^uM nmhtmci xhzzt, -rftt? 
hmmw&tf^zmM&tix^^ z t mss 5 
3iao-cwit5:t^x^5„ i-ftfc>*>, iff*© 

«7^/^4 7A, 4 7B©gfgl?^a€rWBlJ-t-5r b 30 

5 ft t\ mm<o * ^-rv^m ««r»s rttt- 

[0 0 5 2] -J&lc I CfSig?^ Vf±, IWI C7°nir^co 

U ^»»3lRl±Sr05-t^5-e&5i^ -ofgl^© 
IWJ t? (4 % Xft^Kft O tf b o # Srieg-t 5 r t 
TJ*5i»6, ±tr /> ft a» b fltit 5 - 1 1 ft 

[0053] ifcUEica^fci 5 »cae*a> g niKtt«m& 40 

SKtcib^Tfi, ^««&Offihl4, px^ft&BMI 

a> b osm. i-ftfc*, -> ^/Ngt^gflijco^gtt 

^•(cXv^r/^p^^ffl^i-t-sr ifcioTffftfrJvrfc 

9 , ZfDtzlsb'mm U-<^ff-©S5cKft i?©^l*£lc:f2IgiK 
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©i£$tt>i&*a s tefi£;ftro^a>b, r{5jB#t tucj 

[0 0 54] ft*5jy.±Ti±, M$«&P 3 9 I' 1 &© £ 
©^SI^^LTft^SU fc3^li2£©^^ 

&r mm m ft m t ft s a» b , -m&m © x - 9 a > b ^ © 

[0 0 5 5] ^blc. Hi (£*§;ft5!IJft#iJ-e{;t> ^ffi 
W*&M^»c:5feScoT©J±Slffl^^^ l A, l BrtwEE^j 
^JdbiUffl # ^ \z. ± o T *:«EEi» fe H*fn(&£E* KUti" 5 

jissztix^z mm^mmm<Dmm^ f * \m 

t^-C#5o -fft^-bJEEiiffl^V^ 1 A, IB 

»©«itff b ^^ft ft mi t ft 5 © 5 mm 

b^ftttHti4ftbftV\ r©i 5l-JEE^ffi^^^ 1 
A, lBWM^feMl iDJEEjlS-e©^^flE^^^ 

[0 0 5 6] 

3J©*«ttl&»g(4, 36*«ifctt, *«^JEEjH-r?)fcfe 

fflU ^©T : '-^tca^^T#gli)gfiRfl#?rSJ^lLT, m 
»©ttl&*rf|tihi-5J:5K:Lr33 9, r©i5ftSfil- 
E^ffl^^©JEE^, fc*fc*B*W-HL-c*i<:: 

^fe*r » 4: umi- 5 r i as "TIB t ft o tz Q 

[0 0 5 7] Sf;^ t»*3S 2 ©H?q©»#t^iSg 

[0 0 5 8] $ b (C#(Cff 3 ©H^©^#t^g 
lc£tui\ 5WE3tffb-CV5SHK«j&©«Mliia», W 
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[0 0 5 9] Sfcfc»#*4©»H©JS«^§S1Kfc± 

tin. smm*i'9&&kttoi}L9&K.*<Dai>mim 

C 5 J; 5 B&lh1-5 i fc 

ia, ib n.mm?y? 

3 ^AP 
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* 6 

ll A, llB urro^jfEAH- 

13A, 13B HrPBS©^^ffli»MBB# 

15 A, 15 B, 23 A, 23B g ft 

19A, 19B ^JBE^flWi^afcL-CO^E^W- 

2 1 A, 2 1 B # *»ffie* 

3 9 IRIBcfHrl&n 

4 0 il^DttibtSl 

10 4 3A, 4 3B, 5 1 #n$!0>J|gttfl!aftHM# 
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